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THE BIOLOGY OF NILE PERCH - CONDITION FACTOR. GROWTH, REPRODUCTION
AND ..OOD/FEEDING IN MWANZA GULF - LAKE VICTORIA
By O.C. Mkumbo and W. Ligtvoet
INTRODUCTION:
From Nov. 1986 to Dec. 1988, data on the biology of Nile perch were collected during the trawl
surveys of R. V. Kiboko along Mwanza Gulf. With the abrupt increase of Nile perch catches in the
fishery in 1984 the need to monitor the catches and study the biology of fish was inevitable.
Nile perch (L{ues niloticus) introduced in this lake in 1960's has been found to be very successful
occupying almost all habitats and covering a wide water depth from 2-60 m deep. It's rapid growth
rate, high fecundity and the voracious predation nature has favoured its success.
I. GROWTH AND CONDITION FACTOR:
Length and weight measurements of Nile perch were recorded ave!" the entire period. Some of
the data have been processed, and the foHowing results were found.
- The length - weight relationship is given by the equation: W =0.000006. L 3.17.
The condition factor which is calculated by the equation CF = WIL ]00 was found to range
from 1.23 to 1. 52 for fishes of; length of 40-
1
]50 em TL respectively. . .
Growth estimate!> from the length frequency distribution (fig. ]) gives on Loa of 185cm and a
K value of o. n (ELEFAN program).
Tagging ex·prements have been going on for almost two years. Although the recapture~ have not
ileen very useful due to the time lapse between tagging and recapturing being too short still some
-:stimates were worked out from 3 recaptures which seemed reliable. The tagging stations and the
are:] of rc.:aptures is indicated in fig. 2. .
v..'ith 'the data on the table below, usingi Gulland and Holt method (fig. 3) the estimate~ were:





























The estimates from tagging and Length frequency distrib'ution are quite different and it is proba-
bly due to the limited data. With Von Bertalanffy growth curve (Asila & Ogari in prep.) usingi Length
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Using the L(o) on Gulland and Holt plot, a line was fitted through the 3 point of recapture.... From
that a 'K' of 0.16 was estimated. This value is comparable to the 'K' value from Length frequency
distribution using Elefan (K = 0.17).
2. REPRODUCTION;
2.1 Sex Ratio
The sex ratio of Nile prech over the Length class was worked out and fig. 4 gives the precentage
of males per 5cm class. The number of males in the smaller size classes greatly outnumber of males
rapidly decreases (M:F = 1:1 to 1:10). Above loocm TL'hardly any male was found. This implies
that the total number of females in a Nile perch population is considerably less than the number of
males, and that the females grow to a large size than the males. Similar results are recorded in Lake
Kyoga (Ogutu - Ohwayo, 1988). No particular explanation has been established on such a diverged
sex ration' from the common I: 1 sex ratio in many fishes (Nikolsikii, 1969). As explained by Hopson
(1972) t here is probably a high mortality in males or there is sex invension from miles to females as
reponed in Lales ca/carijer in Australia (More 1979).
2.2 Maturation
In fig. 5 the relationship of total length and the percentage mature fish of fish of stages 4, 5,
6 for males and females seperately is given. It is found that, males mature at an ealiear stage than
females. The length at 1st maturity (where SOOJIl mature; De Silva, 1973) for males is at 60cm TL
and females is at 100 cm TL. Males beyond 100 cm TL and Females beyond 120-130 cm TL, lOOOJIl
were found matured.
2.3 Breeding Cycle
Monthly composition of maturity stages was worked out and is presented in fig. 6. Both males
and females of stage 5 & 6 maturity were found in all the sampled months throughout the year. As
shown in fig. 6 peaks in breeding activity are found in months of November and 0 .cember. Acere
and Pauly (1988) indicated another peak in May and June in the Northern waters. This one is not
indicated in the Mwanza gulf, and is probably influenced by the differences in the rain season in the
Northern and Sourthern part of the lake. The continous spawning activity over th" year is neverther-
less indicated over the whole lake.
M~re work has been dooe to monitor the seasonal changes in the bre~ding cycle more quantita-
tively by measuring the gonad weight, mesenteric fat weight and liver Ndght.
3. Food and Feeding
The Nile perch has provt:,d to have a great impact on the indigeneous fish fauna, especially the
Haplochromine stock (Arunga, 1981; Okemwa, 1984; Hughes, 1988; Goudswaard & Ligtvoet 1987).
Only the introduced tilapiine species Oreochromis ni/oticusj and 'dagaa' Rastrineobo/a argentea seem
to flourish in ihe presence of Nile perch (Arunga, 1981; Okemwa, 1984; Hughes, 1986).
3.1 Food
The fcod compo~itionof the Nile perch was monitored from Sept. 1986 to April 1989, but only
part of the data to August 1988 are processed. ,/
Stomach analysis from R.V. Kiboko catches was done for a week every month. Juvenile Nile
,perch of less than 15cm TL were analysed seperately. The present analysis was in three length groups-
25
15-40 cm and 60 em TL
Fig. 7 shows that with the decre<"lse of the haplochromine stock in the Mwanza gulf, the food
composition of Nile I")erch changed drastically. In September 1987 in all three length classes, Nile perch
and dagaa form the main food items, ~hcreas in September 1986 haplochromine still were the most
important food source, although the latter population at that time was already reduced to very low
levels as shown on the top figure of fig. 7 (aftee Goudswaard & Katunzi in prep). .
Caridina when present was the most important prey for the Nile perch of 15- 40cm and 41
60 cm length groups, but the fish-juvenile Nile perch and Rastrineobola increase in impartance
as the predator increased in size (fig. 8). During the months of September & August 1987 when Cara-
dina was in very low levels of abundance, juvenile Nile. perch formed the major prey for the Nile
perch, followed byRastrineoboia. Insects, espeeiaiiy Odonata an snails (gastropods) were occasion-
ally encountered. For the Nile perch of lengths above 40 em, both juvenile Nile perch and Rastrineobola
were almost eaually important ill the diet although in 1<.'88 more juvenile Nile perch was consumed.
The dominan<;;e of junenile Nile perch in the diet of adults depicts the established cannibalistic
behaviour in Lake Victoria Nile perch population. According to Hops~ (1972), this is an indication
of scarcity of alternative food sources; and as it is shown by the findings, cannibalism seems most
prominent in Sept. & Nov. times when the shrimps stock is on low levels (J.H. Wnink pers. comm.).
It may indicate thr,t juvenile Nile prech serves as a buffer food stock for bigger Nile perches in times
of shortages. Cannibalism also enables the Nile perch to utilize the Zooplanktons in the lake indirect-
ly through the juveniles; as juvenile Nile perches feed mainly on zooplannkton (Katunzi, in prp.).,
3.2 Feeding Pallern
Three 24 ~ hour sessions were conducted during full moon and new moon to investigate on the
feeding time an'd quantitative importance of the different food items consumed during day and night
hours.
The feeding pattern during day and night, during the full and new moon is illustrated in fig.
9. The number of full stomach were more in the day time and mostly in morning hours. Empty stomachs
of Nile perch were more durin~ the night. This shows that there is one main peak in feeding activity
between 10.00 and 12,00 A.M. and at night the feeding activity is less intensive.
The same type of food was consumed by Nile perch during day and night hours but in varying
quantities (fig. 10). When Caridina was present (in June 1987) it was the most important food during
the di,lY. At night more fish was taken.
The three important prey species for Nile perch; the Caridina spp .• juvenile Nile perch and Ras-
Irincobola argentea will largely determine the developments in the production of the Nile perch stock
in lake Victoria, although the predator is capable of shifting to other prey items depending on their
abundance.
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Fig. 2 Recaptures of Lates ,;pecimens in southern Lake Vicotria. Tagging stations are indicated by
the solid arrows;.open stars represent 'areas with numerous recaptures, black stars denote in-
dividual recovenes. The broken "line may reflect the minimum area of the unit of stock, as
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Fig. 3 "Gulland and Holt Plot" (broken line) and "forced Gulland and Holt Plot" (bold line) based
on three recaptured Lates specimens. For explanation see text. %
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Fig. 5 Maturity ogives of male and female Nile perch.
Fig. 6 Seasonal changes in maturity of male Lates niloticus, stage 4, 5 and 6. Shaded is the percentage
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Fig.·7 Comparison of food composition of Lates of three length classes, caught in the Mwanza Gulf
in waters of 2-5 m depth in September 1986, and June and September 1987. Figures denote
the relative occurrence (percentage) of the various food items in the stomachs, Unidentified
fish remains have been allocated proportionally to the recognizable fish prey species. The top
figure drawn after Goudswaard & Katunzi, in prep.) illustrates the decrease of the haplochro-
mine stock over this period of time.
NOlaiion: F = fishes (black: haplochromines: shqded: Rastrineobola; white: any Lates; stippled: Syn-
odontis): S = shrimps Caridina nilotica: L = insect larvae (mostly Odonata):
o = other items (mostly snails). (From Barel et al. prep,).
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Fig. 9 Number of full (A), balf. full (B) and empty (C) stomachs of Lates specimens (TL 40-60 cm)
during two 24 hour sessions. Blank: daytinle: grey: nighttime. In fig. 9A & lA the occurance









Fig. 10 Quantity of Caridina (White). Nile perch (shaded) and Rastrineobola (dotted), expressed as
percentage of a full (100%) stomach, taken by Nile perch of 4O-6Ocm TL during day (D) and
night (N) time.
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